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Abstract
Background: Prior to introduction of universal varicella vaccination, it is crucial to gain insight into the willingness
to vaccinate among the population. This is because suboptimal national vaccination coverage might increase the
age of infection in children, which will lead to higher complication rates. We studied the attitude and intention
to vaccinate against varicella among Dutch public health professionals who execute the National Immunisation
Programme (NIP), and parents.
Methods: Medical doctors and nurses of regional public health services (RPHS) and child health clinics (CHC), and a
random sample of parents received an internet survey on varicella vaccination. Separate logistic regression models
were used to identify determinants for a positive attitude (professionals) or a positive intention (parents) to
vaccinate against varicella within the NIP (free of charge).
Results: The questionnaire was completed by 181 RPHS professionals (67 %), 260 CHC professionals (46 %), and 491
parents (33 %). Of professionals, 21 % had a positive attitude towards universal varicella vaccination, while 72 %
preferred to limit vaccination to high-risk groups only. Of parents, 28 % had a positive intention to vaccinate their
child against varicella within the NIP. The strongest determinant for a positive attitude or intention to vaccinate
against varicella among professionals and parents was the belief that varicella is a disease serious enough to
vaccinate against.
Conclusions: We showed that a majority of the Dutch public health professionals and parents in this study have a
negative attitude or low intention to vaccinate universally against varicella, as a result of the perceived low severity
of the disease. Most participating professionals support selective vaccination to prevent varicella among high-risk
groups.
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Background
The Dutch National Immunisation Programme (NIP) is
a voluntary prevention programme that is offered free
of charge by the government since 1957. Vaccinations
are administered by public health professionals of child
health clinics (CHC; children <4 years) and youth
health departments of regional public health services
(RPHS; school-aged children). At this moment, the NIP
includes vaccination against twelve diseases: diphtheria,
pertussis, tetanus, poliomyelitis, Haemophilus influen-
zae serotype b (Hib), hepatitis B, pneumococcal disease
(10 serotypes), measles, mumps, rubella, meningococcal
C disease, and human papilloma virus infection (2 sero-
types). Vaccination coverage in the Netherlands has
been high for many decades (≥95 % for newborns) [1],
except for HPV (50–60 %). The Dutch Health Council
advises whether newly available vaccines should be in-
corporated in the NIP, using an assessment framework
of seven criteria [2]. These criteria cover the serious-
ness and extent of the disease burden, the effectiveness
and safety of the vaccination, the acceptability of the
vaccination, the efficiency of the vaccination, and the
priority of the vaccination. Varicella vaccine is one of
the vaccines currently under consideration by the
Health Council, because it could lower varicella disease
burden [3]. The varicella vaccine can be administered
separately or as combination vaccine MMRV (measles-
mumps-rubella-varicella), the latter is known to give a
higher risk on febrile seizures. A second dose is advised to
prevent breakthrough varicella [4]. In theory, with a pre-
scription from a medical doctor, Dutch parents could pur-
chase the varicella vaccine themselves to be administered
by their own general practitioner. In practice this is done
only to a very limited extent: for children below 5 years of
age ~165 varicella vaccines were delivered by Dutch
community pharmacies in 2014 (source: Foundation for
Pharmaceutical Statistics (SFK)).
From a public health perspective, reaching high vaccin-
ation coverage is essential for successful implementation
of varicella vaccination. A vaccination coverage >94 % is
needed to achieve herd immunity to eliminate endemic
transmission in the Netherlands [5] and to prevent the
formation of an unvaccinated population at risk of de-
layed infection at older age and hence more severe dis-
ease [3, 6]. However, such high vaccination coverage
may not be feasible in practice. Another concern about
varicella vaccination at high vaccination coverage is the
initial potential rise in herpes zoster incidence that
might be caused by diminishing exogenous boosting in
latently infected individuals when varicella incidence
decreases (Hope-Simpsons’ hypothesis) [7, 8], a burden
which can be partly mitigated by herpes zoster vaccin-
ation in elderly [9]. In the long run, herpes zoster inci-
dence is expected to decrease because reactivation after
vaccination is expected to be rarer than after natural
infection [10].
An alternative approach to universal vaccination would
be to vaccinate high-risk groups to prevent severe varicella
as is done in some European countries [11]. High-risk
groups include certain immunocompromised people
without previous infection and susceptible adolescents.
Because the live (attenuated) varicella vaccine is contra-
indicated in people with severe immunodeficiency or
acquired immunosuppression caused by disease or
treatment, or during pregnancy, the vaccine cannot al-
ways be given. Vaccination of contacts without varicella
history (healthcare professionals or family members) or
vaccination prior to immunosuppressive treatment is
then advised. With this selective vaccination approach,
aimed at individual rather than community protection,
varicella zoster virus (VZV) transmission and circula-
tion will not be affected given the small number of eli-
gible people.
Notwithstanding that severe complications do occur,
the generally mild course of varicella, might give rise to
reluctance regarding varicella vaccination among the
Dutch population. In the Netherlands, varicella is usually
contracted at young age and the hospitalisation rate is
relatively low [12, 13]. A previous survey showed that
54 % of Dutch parents were unwilling to vaccinate their
child against varicella [14]. Public health professionals
play a crucial role in the implementation of the NIP
[15]. As they inform parents about the importance of
vaccination and deal with their critical questions, they
would need to support varicella vaccination, if it were to
be introduced. Given the perceived increased risks in case
of suboptimal vaccination coverage, we investigated the at-
titude and intention to vaccinate against varicella and as-
sociated determinants among public health professionals
who execute the NIP, and parents in the Netherlands.
Methods
Study population and design
Public health professionals
The following professionals, involved in the execution of
the NIP, were invited to participate in an internet survey:
– Medical doctors and nurses (N= 269) of infectious
disease control departments of all 28 RPHS in the
Netherlands;
– Medical doctors and nurses (N= 563) of 8 regional
organisations executing CHC in the eastern part of
the Netherlands, covering about 15–20 % of the
Dutch population.
Invitations and reminders were sent in the spring and
autumn of 2012. Professionals who participated gave
their informed consent by filling out the questionnaire.
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The questionnaire contained questions on several back-
ground characteristics, knowledge about VZV, attitude
towards universal varicella vaccination, and beliefs about
the disease varicella and varicella vaccination. Most
questions were formulated as statements on which the
level of agreement was measured using a 5-point Likert
scale.
Parents
Fifteen hundred parents with ≥1 child aged between
0–4 years were randomly selected from the national
immunisation register Præventis [16], after approval by
its registration committee. This register includes all
Dutch children (it has a link to the national population
register). In November 2012, parents received an invi-
tation letter from the RIVM with a link to an internet
survey, followed by a reminder letter after three weeks
to those parents who had not yet participated. Parents
who participated gave their informed consent by filling
out the questionnaire. The questionnaire for parents
was, where possible, similar to that of professionals
(Additional file 1), which provided the opportunity to
compare knowledge and beliefs of professionals and
parents. Comparison has the potential to learn if edu-
cation and training on VZV may enhance acceptance
of varicella vaccination.
According to Dutch law (i.e., the Medical Research
Involving Human Subjects Act (WMO)), the nature of
these general internet-based surveys among healthy
volunteers does not require formal medical ethical ap-
proval (www.ccmo.nl).
Data analysis
Attitude and intention to vaccinate against varicella
The primary outcome for professionals was their attitude
towards universal varicella vaccination. Professionals
were divided into two groups: a) positive attitude (=uni-
versal varicella vaccination for all children) and b)
negative attitude (nobody or selected groups should be
offered varicella vaccination or no answer). The pri-
mary outcome for parents was the intention to vaccinate
their child against varicella if a vaccine were available
through the NIP – divided into a) positive intention
(=‘yes, definitely’ or ‘probably yes’), b) neutral (=‘neutral’),
and c) negative (=‘no, never’ or ‘probably not’).
Determinants of attitude and intention to vaccinate against
varicella
Knowledge about VZV A knowledge score was calcu-
lated based on five different knowledge questions, with
a maximum of 5 points (1 point per correct answer,
Additional file 1). Respondents were then scored as hav-
ing ‘limited knowledge’ (0–2 points), ‘moderate knowledge’
(3 points) or ‘good knowledge’ (4–5 points) about VZV.
Differences in knowledge between professionals and par-
ents, and between medical doctors and nurses were tested
using Pearson’s χ2 or Fisher’s exact test. To correct for
multiple testing, the Benjamini-Hochberg method was ap-
plied with a false discovery rate of 0.05 [17].
Beliefs about the disease varicella and varicella
vaccination To get insight into the perceived severity
of varicella, respondents were asked to rank the ser-
iousness of different vaccine preventable diseases, and
varicella. Beliefs about varicella and varicella vaccin-
ation were measured by 7 statements (Additional file
1). To study differences in beliefs between medical doc-
tors, nurses and parents, mean scores and associated
simultaneous Bonferroni confidence intervals with
overall coverage of at least 95 % were calculated.
Logistic regression analyses For professionals and par-
ents, separate logistic regression models were used to
identify determinants of a positive attitude (professionals)
or positive intention (parents) to vaccinate universally
against varicella (free of charge). For parents, respondents
with a neutral intention and respondents with a negative
intention were merged into one group. The following po-
tential determinants were included in the univariable and
multivariable logistic regression analyses: sex, age, profes-
sion, education level, VZV knowledge score, and beliefs
about the disease varicella and varicella vaccination (see
Additional file 1 for more details on included question-
naire items). For these regression analyses, the agreement
on statements regarding beliefs about the disease varicella
and varicella vaccination was divided into three categories:
a) no agreement (‘strongly disagree’ or ‘disagree’), b) neu-
tral (‘neutral’), and c) agreement (‘agree’ or ‘strongly
agree’). Crude and adjusted odds ratios (OR) and 95 %
confidence intervals (CI) were calculated based on cases
without missing answers (professionals N= 404, parents
N= 491). A determinant was considered to be statistically
significantly associated with the outcome if the P value
was <0.05. The logistic regression analyses were con-
ducted in SAS 9.3, descriptive analyses in SPSS 19.0.
Results
Response and background characteristics
The questionnaire was completed by 181 RPHS profes-
sionals (67 % response), 260 CHC professionals (46 %
response), and 491 parents (33 % response). Background
characteristics are presented in Table 1. The majority of
respondents were women. A small proportion of parents
had a low education (10 %) or low income (4 %) and for
the majority of the respondents both parents were born
in the Netherlands (86 %).
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Table 1 Background characteristics of public health professionals and parents
Professionals (RPHS & CHC combined) Parents
Medical doctors (N = 162) Nurses (N = 279) Total (N = 441) (N = 491)
Background characteristics N % N % N % N %
Sex
Male 37 22.8 13 4.7 50 11.3 90 18.3
Female 125 77.2 266 95.3 391 88.7 401 81.7
Age
Younger than 30 years 8 5.0 30 10.9 38 8.7 94 19.1
30–34 years 16 9.9 32 11.6 48 11.0 189 38.5
35–39 years 16 9.9 26 9.4 42 9.6 148 30.1
40 years or older 121 75.2 188 68.1 309 70.7 60 12.2
Organisation
Regional Public Health Service (RPHS) 74 45.7 107 38.4 181 41.0 - -
Child Health Clinic (CHC) 88 54.3 172 61.6 260 59.0 - -
Educationc
Low n.a. n.a. n.a. n.a. n.a. n.a. 51 10.4
Middle n.a. n.a. n.a. n.a. n.a. n.a. 166 33.8
High n.a. n.a. n.a. n.a. n.a. n.a. 274 55.8
Ethnicity
Both parents born in the Netherlands n.a. n.a. n.a. n.a. n.a. n.a. 423 86.3
At least one parent born in another country n.a. n.a. n.a. n.a. n.a. n.a. 67 13.7
Net monthly household income
Low (≤ €1150) n.a. n.a. n.a. n.a. n.a. n.a. 18 4.4
Middle (€1151–€3050) n.a. n.a. n.a. n.a. n.a. n.a. 191 47.2
High (≥ €3051) n.a. n.a. n.a. n.a. n.a. n.a. 196 48.4
No answer n.a. n.a. n.a. n.a. n.a. n.a. 86
Household size
< 4 persons n.a. n.a. n.a. n.a. n.a. n.a. 163 33.2
4 persons n.a. n.a. n.a. n.a. n.a. n.a. 228 46.4
> 4 persons n.a. n.a. n.a. n.a. n.a. n.a. 100 20.4
Number of children
None 31 19.1 73 26.2 104 23.6 - -
One child 15 9.3 30 10.8 45 10.2 160 32.6
Two children 48 29.6 104 37.3 152 34.5 234 47.7
More than two children 68 42.0 72 25.8 140 31.7 97 19.8
Participation of child(ren) in NIP?
Yes, fully immunised 124 96.1 185 90.7 309 92.8 465 94.7
Yes, partially immunised 4 3.1 19 9.3 23 6.9 13 2.6
No, not immunised 1 0.8 0 0.0 1 0.3 10 2.0
Don’t know 0 0.0 0 0.0 0 0.0 3 0.6
Change in opinion on vaccination?a
No 126 77.8 231 83.1 357 81.1 420 85.5
Yes, more inclined 14 8.6 16 5.8 30 6.8 9 1.8
Yes, less inclined 11 6.8 14 5.0 25 5.7 47 9.6
Don’t know 11 6.8 17 6.1 28 6.4 15 3.1
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Full immunisation of their own children according to
the NIP was reported by 93 % of professionals with chil-
dren and by 95 % of parents. Over the past five years,
6 % of professionals and 10 % of parents had become
less willing to vaccinate. The majority of the respondents
(professionals 89 %, parents 85 %) reported that their
vaccination beliefs were not influenced by e.g., anthropo-
sophical philosophy, homeopathic philosophy, alterna-
tive medicine or religious ideas.
Attitude and intention to vaccinate against varicella
Only 21 % of professionals (medical doctors 28 %, nurses
17 %) had a positive attitude towards varicella vaccin-
ation and responded that varicella vaccination should be
offered to all infants, mainly to prevent severe cases and
complications (Table 2). The majority of professionals
(72 %) believed that only select groups should be eligible
for varicella vaccination, and 7 % responded that nobody
should be vaccinated against varicella. Among profes-
sionals who supported selective vaccination, 74 % men-
tioned high-risk groups for severe varicella, 9 % all 9-
year-olds without varicella history, and 16 % both.
Among parents, 28 % had a positive intention to
vaccinate their child against varicella offered within the
NIP (free of charge); 21 % were indecisive, and 51 %
had a negative intention (Table 3). If parents were to be
charged for the vaccination, the positive intention
dropped to 20 %.
Determinants of attitude and intention to vaccinate
against varicella
Knowledge about VZV
Based on the knowledge score, most respondents had a
‘moderate’ or ‘good knowledge’ about VZV in general
(professionals 86 %, parents 64 %) (Table 4). However, the
relation of varicella with herpes zoster was largely un-
known (professionals 44 %, parents 6 %). Furthermore,
approximately half of the professional respondents did not
know how often varicella related events occur, such as
general practitioner consultation and hospitalisation.
For most of the knowledge items – including total
knowledge score – knowledge of professionals was better
than that of parents, and medical doctors had a better
knowledge than nurses (Table 4).
Beliefs about the disease varicella and varicella vaccination
Based on the mean ranking score for the seriousness of
tetanus, poliomyelitis, pertussis, measles, mumps, ru-
bella, pneumococcal disease, meningococcal disease,
and varicella, it was clear that both professionals and
parents consider varicella to be the mildest of these dis-
eases. Most respondents perceived varicella as ‘a disease
one could better have been through’ (professionals 77 %,
parents 65 %) and responded that varicella ‘generally has a
Table 1 Background characteristics of public health professionals and parents (Continued)
Professionals (RPHS & CHC combined) Parents
Medical doctors (N = 162) Nurses (N = 279) Total (N = 441) (N = 491)
Background characteristics N % N % N % N %
Influence on opinion on vaccination?
Anthroposophical philosophy 1 0.6 7 2.6 8 1.9 8 1.6b
Homeopathic philosophy 0 0.0 3 1.1 3 0.7 16 3.3b
Alternative medicine 0 0.0 2 0.7 2 0.5 10 2.0b
Religion 1 0.6 3 1.1 4 0.9 26 5.3b
Other 13 8.3 19 6.9 32 7.4 29 5.9b
None of the above 141 90.4 240 87.6 381 88.6 417 84.9b
RPHS = regional public health service; CHC = child health clinic
aWith respect to the five years preceding the survey
bPercentages add up to more than 100 % because a respondent can be within multiple categories
cLow: no, primary, lower vocational or lower secondary education; middle: secondary vocational or higher secondary education; high: higher professional or
university education
Table 2 Attitude to vaccinate against varicella among
professionals
Professionals (RPHS & CHC combined)
Medical doctors
(N = 162)
Nurses
(N = 279)
Total
(N = 441)
Attitude towards universal
varicella vaccination
N % N % N %
All infants 45 28.0 46 17.0 91 21.1
Select groups 108 67.1 204 75.3 312 72.2
- Risk groups
(high risk of severe course)
76 70.4 156 76.5 232 74.4
- All susceptible 9-year olds 12 11.1 17 8.3 29 9.3
- Both 20 18.5 31 15.2 51 16.3
Nobody 8 5.0 21 7.7 29 6.7
Missing answer 1 8 9
RPHS = regional public health service; CHC = child health clinic
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mild disease course in healthy children’ (professionals
91 %, parents 80 %). However, 66 % of professionals and
42 % of parents agreed that varicella is ‘able to cause ser-
ious complications’. Only 11 % of professionals and 20 %
of parents indicated that varicella is ‘a disease serious
enough to vaccinate against’ but despite this, 21 % of
professionals, and 25 % of parents expected that ‘most
parents will vaccinate their child against varicella’. Figure 1
shows that beliefs about the disease varicella and varicella
vaccination among professionals and parents were in gen-
eral quite similar.
Logistic regression analyses
Among professionals, the following determinants were
statistically significantly associated with a positive attitude
towards universal varicella vaccination in the multivariable
logistic regression analysis (Table 5): the beliefs that
‘varicella is a disease serious enough to vaccinate
against’ (positively), ‘most parents will vaccinate their
child against varicella’ (positively), and ‘varicella gen-
erally has a mild disease course in healthy children’
(negatively).
In a similar analysis among parents the beliefs that
‘varicella is a disease serious enough to vaccinate against’
(positively), and ‘varicella is a disease one could better
have been through’ (negatively) were statistically signifi-
cantly associated with a positive intention to vaccinate
their child against varicella within the NIP (i.e., free of
charge). There was no association between the know-
ledge score and a positive attitude (professionals) or
positive intention (parents) regarding universal varicella
vaccination (Table 5).
Implementation of varicella vaccination
Among professionals, 67 % agreed that parents should
have the possibility to choose between a MMR and a
MMRV vaccine if vaccination is going to be introduced
in the NIP, whereas 21 % did not agree and 13 % were
neutral. Only 29 % of professionals had the intention to
advise parents to vaccinate their children against vari-
cella if vaccination were introduced in the NIP, and only
20 % of professionals felt able to convince parents of the
importance of varicella vaccination. Furthermore, 85 %
of CHC professionals expected many questions from
parents about varicella vaccination, and 45 % stated that
they would find it difficult to discuss the necessity of
varicella vaccination with parents.
According to 36 % of parents, replacement of MMR
by MMRV without the ability to choose for a separate
MMR and varicella vaccine is a ‘very bad idea’ or ‘bad
idea’, and 28 % of parents responded this is a ‘very good
idea’ or ‘good idea’ (35 % neutral).
Discussion
We showed that there is a negative attitude and low
intention to vaccinate universally against varicella within
the NIP among Dutch public health professionals and
parents in this study. This negative attitude and low
intention was mainly associated with the perceived low
severity of varicella and the belief that it is better to ex-
perience the disease naturally. Most participating pro-
fessionals (72 %) indicated that only select groups, such
as high-risk groups for severe varicella or susceptible
adolescents, should be eligible for varicella vaccination.
Based on the knowledge score including 5 statements
on VZV, most respondents had a ‘moderate’ or ‘good’
knowledge about VZV. However, as the relation of vari-
cella with herpes zoster was largely unknown, their
knowledge on crucial medical aspects may be consid-
ered limited. The attitude and intention to vaccinate
universally against varicella was not associated with
knowledge about VZV or education level.
Our results are in concordance with similar studies from
western countries. Two studies from USA and Australia
showed that parents were not convinced of the serious-
ness of varicella and the necessity to vaccinate [18, 19]. In
a study among Quebec vaccinators, 53 % of paediatricians,
37 % of general practitioners, and 33 % of nurses consid-
ered universal vaccination of children to be useful, and
vaccination of high-risk populations was favoured by the
majority [20], as was also seen in our study. On the other
hand, regional studies among medical professionals in
Australia and the USA, showed that 50 % to 76 % had a
positive attitude towards varicella vaccination, and dis-
agreed that varicella is a benign, self-limiting disease, or
normal part of childhood [21–23].
In the present study, parents seemed less positive re-
garding varicella vaccination than ten years ago (28 %
versus 39 % [14] positive intention). Furthermore, 6 % of
professionals and 10 % of parents in our study indicated
that over the past five years they became less inclined to
vaccinate compared to 2 % and 3 % of parents in previ-
ous studies [24]. The public debate related to vaccination
against pandemic influenza A (H1N1) [25, 26], and cer-
vical cancer also showed that vaccination is not self-
Table 3 Intention to vaccinate against varicella among parents
Parents (N = 491)
Intention regarding vaccination of
own child against varicella within
the NIP (free of charge)
N %
Yes, definitely 42 8.6
Probably yes 96 19.6
Neutral 101 20.6
Probably not 152 31.0
No, never 100 20.4
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Table 4 Knowledge of public health professionals and parents about varicella zoster virus (VZV)
Professionals (RPHS & CHC combined) Parents
Medical doctors (N = 162) Nurses (N = 279) Total (N = 441) (N = 491)
Questionnaire item N % N % N % p-value*,** N % p-value*,***
If you never have had varicella, you can not
get herpes zostera
Right (correct answer) 102 63.4 91 32.7 193 44.0 <0.0001 30 6.1 <0.0001
Wrong 50 31.1 124 44.6 174 39.6 218 44.4
Don’t know 9 5.6 63 22.7 72 16.4 243 49.5
If the blisters have dried up, you are no longer
infectiousa
Right (correct answer) 155 95.7 264 95.3 419 95.4 1.000 430 87.6 <0.0001
Wrong 6 3.7 9 3.2 15 3.4 21 4.3
Don’t know 1 0.6 4 1.4 5 1.1 40 8.1
In general, you will get varicella only once in
your lifea
Right (correct answer) 145 90.1 220 79.4 365 83.3 0.004 401 81.7 0.546
Wrong 14 8.7 55 19.9 69 15.8 69 14.1
Don’t know 2 1.2 2 0.7 4 0.9 21 4.3
What percentage of the Dutch population has
had varicella before the age of 12 years?a
50 % 3 1.9 15 5.4 18 4.1 92 18.7
75 % 42 26.1 129 46.6 171 39.0 252 51.3
95 % (correct answer) 114 70.8 133 48.0 247 56.4 <0.0001 147 29.9 <0.0001
100 % 2 1.2 0 0.0 2 0.5 0 0.0
How many people visit their general
practitioner for varicella in the Netherlands
each year?
1 in 5 4 2.5 11 4.0 15 3.4 66 13.4
1 in 50 20 12.6 68 24.5 88 20.1 160 32.6
1 in 500 (correct answer) 76 47.8 128 46.0 204 46.7 0.765 175 35.6 0.001
1 in 5000 59 37.1 71 25.5 130 29.7 90 18.3
How many people are being hospitalised for
varicella or its complications in the
Netherlands each year?
1 in 50 5 3.1 54 19.5 59 13.5 89 18.1
1 in 500 7 4.3 23 8.3 30 6.8 77 15.7
1 in 5000 27 16.8 59 21.3 86 19.6 139 28.3
1 in 50000 (correct answer) 122 75.8 141 50.9 263 60.0 <0.0001 186 37.9 <0.0001
How many people die due to varicella or its
complications in the Netherlands each year?a
Less than 10 (correct answer) 142 88.2 237 85.6 379 86.5 0.471 344 70.1 <0.0001
10–100 17 10.6 33 11.9 50 11.4 129 26.3
100–1000 1 0.6 2 0.7 3 0.7 13 2.6
More than 1000 1 0.6 5 1.8 6 1.4 5 1.0
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evident [27]. However, introduction of universal hepatitis
B vaccination went silently and high coverage was reached
immediately [28]. This might be related to the high per-
ceived severity of hepatitis B [29]. Furthermore, there was
no choice between a combination vaccine with or without
hepatitis B. A previous study showed that this absence of
choice was not considered problematic by most parents
[29]. Our study showed that absence of choice between
MMR and MMRV might be a problem, as more than a
third of parents were against replacement of MMR by
MMRV. Among professionals two third stated that par-
ents should have the possibility to choose between MMR
and MMRV but they may be unaware of the risks of sub-
optimal vaccination coverage.
Previous research showed that professionals who exe-
cute the NIP play a critical role in influencing parents’
decision to vaccinate their child [30], and a strong asso-
ciation of vaccine-related attitudes and beliefs exists be-
tween parents and healthcare professionals in general
[31]. Therefore, it is important to emphasise that only
one fifth of the professionals from our study feel able to
convince parents of the importance of varicella vaccin-
ation, and only a third have the intention to advise parents
to vaccinate their child against varicella. So, if varicella
Table 4 Knowledge of public health professionals and parents about varicella zoster virus (VZV) (Continued)
Professionals (RPHS & CHC combined) Parents
Medical doctors (N = 162) Nurses (N = 279) Total (N = 441) (N = 491)
Questionnaire item N % N % N % p-value*,** N % p-value*,***
Knowledge score VZV**** (max. 5 points) <0.0001 <0.0001
Limited knowledge (0–2 points) 6 3.8 55 20.3 61 14.2 177 36.0
Moderate knowledge (3 points) 31 19.6 90 33.2 121 28.2 209 42.6
Good knowledge (4–5 points) 121 76.6 126 46.5 247 57.6 105 21.4
RPHS = regional public health service; CHC = child health clinic
*Pearson’s χ2 or Fisher’s exact test; p-values in bold indicate results that are considered statistically significant after correction for multiple testing by the
Benjamini–Hochberg method at a false discovery rate of 0.05
**P-value for comparison of the proportion with a correct answer (with the exception of the knowledge score) between medical doctors and nurses
***P-value for comparison of the proportion with a correct answer (with the exception of the knowledge score) between professionals and parents
****Knowledge score VZV: sum of the 5 items above with an a where each correct answer was awarded with 1 point, a wrong or missing answer with 0 points
I think varicella is a disease serious enough to vaccinate against
I think most parents will vaccinate their child against varicella
I am worried about the side effects of varicella vaccination
Varicella is a disease one could better have been through
Varicella generally has a mild disease course in healthy children
There is no use in keeping children with varicella away from school or child care
Varicella can cause serious complications
1 2 3 4 5
* Measured using a 5-point Likert scale: 
1=strongly disagree, 2=disagree, 3=neutral, 4=agree and 5=strongly agree
= Medical doctors
strongly
mean score on statement*
disagree
strongly
agree
= Nurses
= Parents
Fig. 1 Mean score (and associated simultaneous Bonferroni confidence intervals with overall coverage of at least 95 %) on statements regarding
the beliefs about the disease varicella and varicella vaccination
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Table 5 Determinants for a positive attitude (professionals) or positive intention (parents) regarding universal varicella vaccination from univariable and multivariable logistic
regression analysis
Professionals (RPHS & CHC combined) Parents
Potential determinants N Outcomea: positive attitude %
[95 % CI]
Crude OR
[95 % CI]
Adjusted OR
[95 % CI]
N Outcomea: positive intention %
[95 % CI]
Crude OR
[95 % CI]
Adjusted OR
[95 % CI]
Sex
Male 40 22.5 [12.3–37.5] Reference Reference 90 27.8 [19.6–37.8] Reference Reference
Female 364 20.6 [16.8–25.1] 0.9 [0.4–2.0] 1.7 [0.6–4.6] 401 28.2 [24.0–32.8] 1.0 [0.6–1.7] 1.0 [0.5–2.0]
Age
Younger than 30 years 38 28.9 [17.0–44.8] Reference Reference 94 23.4 [16.0–32.9] Reference Reference
30–34 years 48 29.2 [18.2–43.2] 1.0 [0.4–2.6] 0.7 [0.2–2.2] 189 35.4 [29.0–42.5] 1.8 [1.0–3.2]b 1.8 [0.8–3.8]
35–39 years 40 25.0 [14.2–40.2] 0.8 [0.3–2.2] 0.8 [0.2–2.9] 148 20.3 [14.6–27.5] 0.8 [0.4–1.6] 1.1 [0.5–2.6]
40 years or older 278 17.6 [13.6–22.5] 0.5 [0.2–1.1] 0.4 [0.1–1.0] 60 31.7 [21.3–44.2] 1.5 [0.7–3.1] 1.2 [0.4–3.4]
Profession
Medical doctor 151 27.8 [21.3–35.4] Reference Reference -
Nurse 253 16.6 [12.5–21.7] 0.5 [0.3–0.8]b 1.0 [0.5–1.9] -
Education level
High 274 27.0 [22.1–32.6] Reference Reference
Medium 166 27.1 [20.9–34.3] 1.0 [0.7–1.6] 0.9 [0.5–1.7]
Low 51 37.3 [25.3–51.0] 1.6 [0.9–3.0] 1.0 [0.4–2.4]
Knowledge about VZV (max. 5 points)
Limited knowledge (0–2 points) 56 17.9 [10.0–29.8] Reference Reference 177 35.0 [28.4–42.3] Reference Reference
Moderate knowledge (3 points) 113 18.6 [12.5–26.7] 1.1 [0.5–2.4] 1.0 [0.4–2.9] 209 23.0 [17.8–29.1] 0.6 [0.4–0.9]b 0.9 [0.5–1.6]
Good knowledge (4–5 points) 235 22.6 [17.7–28.3] 1.3 [0.6–2.8] 1.1 [0.4–2.8] 105 26.7 [19.1–35.8] 0.7 [0.4–1.1] 1.4 [0.7–3.0]
Beliefs about the disease varicella and varicella
vaccination
Varicella generally has a mild disease course in
healthy children
No agreement 12 58.3 [32.0–80.7] Reference Reference 22 54.5 [34.7–73.1] Reference Reference
Neutral 24 29.2 [14.9–49.2] 0.3 [0.1–1.3] 0.2 [0.03–1.3] 76 51.3 [40.3–62.2] 0.9 [0.3–2.3] 0.7 [0.2–2.5]
Agreement 368 19.0 [15.3–23.3] 0.2 [0.1–0.5]b 0.2 [0.04–0.9]b 393 22.1 [18.3–26.5] 0.2 [0.1–0.6]b 0.5 [0.1–1.4]
Varicella can cause serious complications
No agreement 42 16.7 [8.3–30.6] Reference Reference 66 12.1 [6.3–22.1] Reference Reference
Neutral 98 8.2 [4.2–15.3] 0.4 [0.2–1.3] 0.6 [0.2–2.4] 218 20.2 [15.4–26.0] 1.8 [0.8–4.1] 1.0 [0.4–2.7]
Agreement 264 26.1 [21.2–31.8] 1.8 [0.8–4.2] 1.5 [0.5–4.8] 207 41.5 [35.0–48.4] 5.2 [2.3–11.3]b 1.3 [0.4–3.5]
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Table 5 Determinants for a positive attitude (professionals) or positive intention (parents) regarding universal varicella vaccination from univariable and multivariable logistic
regression analysis (Continued)
Professionals (RPHS & CHC combined) Parents
Potential determinants N Outcomea: positive attitude %
[95 % CI]
Crude OR
[95 % CI]
Adjusted OR
[95 % CI]
N Outcomea: positive intention %
[95 % CI]
Crude OR
[95 % CI]
Adjusted OR
[95 % CI]
Varicella is a disease one could better have been
through
No agreement 22 59.1 [38.7–76.7] Reference Reference 46 60.9 [46.5–73.6] Reference Reference
Neutral 73 23.3 [15.1–34.2] 0.2 [0.1–0.6]b 0.3 [0.1–1.3] 126 41.3 [33.1–50.0] 0.5 [0.2–0.9]b 0.5 [0.2–1.3]
Agreement 309 17.5 [13.6–22.1] 0.1 [0.1–0.4]b 0.3 [0.1–1.0] 319 18.2 [14.3–22.8] 0.1 [0.1–0.3]b 0.4 [0.1–0.9]b
I am worried about the side effects of varicella
vaccination
No agreement 163 30.1 [23.5–37.5] Reference Reference 115 27.0 [19.7–35.7] Reference Reference
Neutral 190 15.3 [10.8–21.1] 0.4 [0.3–0.7]b 0.6 [0.3–1.1] 196 29.1 [23.2–35.8] 1.1 [0.7–1.9] 0.5 [0.2–1.1]
Agreement 51 11.8 [5.5–23.4] 0.3 [0.1–0.8]b 0.5 [0.1–1.4] 180 27.8 [21.8–34.7] 1.0 [0.6–1.8] 0.7 [0.3–1.5]
I think varicella is a disease serious enough to
vaccinate against
No agreement 255 9.8 [6.7–14.1] Reference Reference 289 8.3 [5.6–12.1] Reference Reference
Neutral 107 28.0 [20.4–37.2] 3.6 [2.0–6.5]b 2.4 [1.2–4.7]b 102 32.4 [24.1–41.9] 5.3 [2.9–9.5]b 4.9 [2.3–10.6]b
Agreement 42 69.0 [54.0–80.9] 20.5 [9.5–44.5]b 9.9 [3.9–24.9]b 100 81.0 [72.2–87.5] 47.1 [24.5–90.3]b 26.2 [10.8–63.4]b
I think most parents will vaccinate their child
against varicella
No agreement 225 9.8 [6.5–14.4] Reference Reference 182 9.9 [6.3–15.1] Reference Reference
Neutral 96 26.0 [18.3–35.6] 3.2 [1.7–6.1]b 2.3 [1.1–4.9]b 184 24.5 [18.8–31.1] 3.0 [1.6–5.3]b 1.1 [0.5–2.4]
Agreement 83 44.6 [34.4–55.3] 7.4 [4.0–13.8]b 4.2 [2.0–8.6]b 125 60.0 [51.2–68.2] 13.7 [7.5–25.0]b 2.0 [0.8–4.6]
Total 404 20.8 [17.1–25.0] 491 28.1 [24.3–32.2]
RPHS = regional public health service; CHC = child health clinic; OR = odds ratio; CI = confidence interval
aOutcome professionals: attitude towards universal childhood varicella vaccination (1 = positive (all children) or 0 = neutral or negative (nobody or high-risk groups only) attitude); outcome parents: intention regarding
vaccination own child against varicella within the National Immunisation Programme (free of charge; 1 = positive or 0 = neutral or negative intention)
bStatistically significant (p < 0.05) association with the outcome
van
Lier
et
al.BM
C
Infectious
D
iseases
 (2016) 16:127 
Page
10
of
12
vaccination were to be introduced, it will be a challenge to
educate public health professionals to convince parents of
the importance of varicella vaccination in order to reach
sufficient vaccination coverage.
Benefits of universal varicella vaccination must be
weighed against potential negative effects of suboptimal
vaccination coverage [6, 32]. A vaccination coverage >94 %
is needed to achieve herd immunity for varicella in the
Netherlands. However, only 28 % of parents in our study
indicated a positive intention to vaccinate against varicella.
A higher mean age of infection due to suboptimal vaccin-
ation coverage would come with an increased complication
rate. In addition, a potential initial increase in herpes
zoster incidence at high vaccination coverage means
that the decision whether or not to introduce varicella
vaccination must be taken with caution. If varicella vac-
cination were to be introduced in the NIP, then simul-
taneous vaccination of elderly patients against herpes
zoster should be considered, and monitoring of vaccin-
ation coverage and VZV epidemiology (including mean
age of infection) would be essential. However, our re-
sults indicate that a high-risk group vaccination ap-
proach would be better accepted in the Netherlands
than universal varicella vaccination.
This study has some clear limitations. The survey
among CHC professionals was conducted in a specific
region, and might therefore not be representative for the
beliefs of all Dutch child public health professionals.
However, there is no evidence for regional differences in
vaccination beliefs of professionals; therefore we assume
the CHC professionals sample to be a representative for
the beliefs about varicella vaccination of all CHC profes-
sionals. The response rate among professionals was mod-
erate (67 % RPHS, 46 % CHC), and the response rate of
parents was rather low (33 %). The selective response of
parents is demonstrated by the overrepresentation of par-
ents with high education level (56 % versus 40 % in the
total population 25–45 years [33]), and underrepresenta-
tion of parents with at least one parent born in another
country (14 % versus 27 % in the total population 25–45
years [34]). Because highly educated parents have a more
negative attitude towards expanding the NIP [35], our
results may give an underestimation of the intention to
vaccinate against varicella. This means that the overall
positive intention towards varicella vaccination among
parents may be more than the 28 % we found. On the
other hand, our study did not show an effect of parental
education level on intention to vaccinate against varicella
and the NIP immunisation coverage of children of parents
in our sample was comparable with national coverage. Fi-
nally, although a Dutch study showed agreement between
intention and behaviour [29], other research showed that
final vaccination coverage rates can be different from the
intention measured in advance [36]. In our study, 21 % of
parents were indecisive regarding varicella vaccination
(neutral intention); in the end they may actually accept
varicella vaccination. In the regression analysis, the indeci-
sive parents were merged with parents with a negative
intention. However, when we merged the indecisive par-
ents with parents with a positive intention, the belief ‘vari-
cella is a disease serious enough to vaccinate against’
remained the strongest determinant of a positive intention
and no other determinants arised. Furthermore, linear re-
gression analysis also showed similar results.
This study was conducted among public health doctors
and nurses who are the medical professionals that execute
the NIP but do not treat varicella patients themselves.
It would be interesting, however, to also study the view
of general practitioners and paediatricians in hospitals
on universal varicella vaccination. General practitioners
and paediatricians might have a better knowledge about
the disease and a different opinion regarding vaccin-
ation than public health professionals, as they are the
medical professionals who treat patients with varicella
and have experience with its complications.
Conclusions
To conclude, we showed that most public health pro-
fessionals and parents in our study are reluctant to
accept universal vaccination against varicella within the
NIP, mainly because of the perceived low severity of the
disease. The majority of the participating professionals
do however support selective vaccination to prevent
varicella among high-risk groups.
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